Neuroprotective effects of preconditioning ischaemia on ischaemic brain injury through inhibition of mixed-lineage kinase 3 via NMDA receptor-mediated Akt1 activation.
A number of works show that the mitogen-activated protein kinase (MAPK) signalling pathway responds actively in cerebral ischaemia and reperfusion. We undertook our present studies to clarify the role of mixed-lineage kinase 3 (MLK3), a MAPK kinase kinase (MAPKKK) in MAPK cascades, in global ischaemia and ischaemic tolerance. The mechanism concerning NMDA receptor-mediated Akt1 activation underlying ischaemic tolerance, was also investigated. Sprague-Dawley rats were subjected to 6 min of ischaemia and differing times of reperfusion. Our results showed MLK3 was activated in the hippocampal CA1 region with two peaks occurring at 30 min and 6 h, respectively. This activation returned to base level 3 days later. Both preconditioning with 3 min of sublethal ischaemia and NMDA pretreatment inhibited the 6-h peak of activation. However, pretreatment of ketamine before preconditioning reversed the inhibiting effect of preconditioning on MLK3 activation at 6 h of reperfusion. In the case of Akt1, however, preconditioning and NMDA pretreatment enhanced Akt1 activation at 10 min of reperfusion. Furthermore, ketamine pretreatment reversed preconditioning-induced increase of Akt1 activation. We also noted that pretreatment of LY294002 before preconditioning reversed both the inhibition of MLK3 activation at 6 h of reperfusion and the increase in Akt1 activation at 10 min of reperfusion. The above-mentioned results lead us to conclude that, in the hippocampal CA1 region, preconditioning inhibits MLK3 activation after lethal ischaemia and reperfusion and, furthermore, this effect is mediated by Akt1 activation through NMDA receptor stimulation.